The results of operations done over five years ago are shown. Of these, of the 9 patients who survived without disease for over five years after operation, 2 have since died. One died of severe bronchitis with no recurrence of carcinoma. He had been badly gassed in World War I. I have seen several such patients who have subsequently developed carcinoma of the larynx. The second died, over five years after operation, of cerebral thrombosis following carbon monoxide poisoning: an open verdict was returned. No growth was found at post-mortem. 2 of the longest survivors are alive and well over nine years after operation.
Patients do not always accept the advice given to them-and sometimes, of course, they prove to be right. However, there was in one or two cases delay in initiating treatment by radiotherapy and later, when laryngectomy appeared necessary, there was further loss of time and this, it is certain, is undesirable. Table II shows the total of cases done over five years and over three years ago. by radiotherapy or by some previous operation. The numbers are, of course, small but the results in cases previously treated by teleradium are encouraging.
When first seen 6 of the 32 patients treated by teleradium had growths suitable for removal by laryngo-fissure. Of these 5 survive and 1 is dead after subsequent laryngectomy. None of the other 26 patients was suitable for the laryngo-fissure operation.
The average lapse of time from the start of teleradium treatment till laryngectomy was fifteen months. Teleradium treatment would occupy about six weeks in most cases. In cases that died of disease the average interval between the start of teleradium treatment and laryngectomy was nine and a half months and in those that survived seventeen months. The shortest time was three months and the longest was six years.
One case previously treated by H.V.T. recurred after four and a half years. One case recurred after laryngo-fissure four years beforehand.
In one or two cases there was delay in initiating preliminary radiotherapy; one patient in whom a positive biopsy was obtained went to Ceylon for a year before returning for treatment by H.V.T. in October and November 1950. Tracheostomy was done in Ceylon in April 1951, and he did not return for laryngectomy till April 1952. He died of recurrent disease just over a year later.
Post-operative deaths.-In the 47 cases there were 3 post-operative deaths within four weeks of operation. One case, a woman, died of a massive pulmonary embolism twelve days after operation. The emboli came from thrombosed veins in the right calf. 2 patients died of respiratory difficulty. In one case, a Maltese who could not speak English, nursing FIG. l.-Crust removed from trachea after laryngectomy (9L cm. long).
was a great problem. His neck was very short and fat and after the operation became infected so that the stitches of the tracheostomy cut out and the trachea dropped down into the mediastinum. Repeated bronchoscopies to remove crusts were carried out. Some of the crusts removed were of considerable size (Fig. 1 ). j He died twelve days after operation.
No previous operations
Alive Dead 0 0 0 3 Section of Laryngoltoy 75 There was intense bronchitis and tracheitis with mucopurulent material in the trachea and bronchi. The other post-operative death occurred suddenly at night six days after operation.
At post-mortem there was severe bronchitis and pulmonary collapse. A plug of mucus and dried blood was found in the trachea. I feel his life might have been saved by immediate bronchoscopy.
Diagnosis.-The diagnosis of carcinoma of the larynx may sometimes be most difficult. The diagnosis of the recurrence of disease or its persistence after radiotherapy may be awkward because of some degree of laryngeal cedema and perichondritis. Biopsy may be misleading. It would seem that clinical judgment must be trusted rather than a negative biopsy. In one case a patient was seen early in 1947 but he would not attend hospital the following week although strongly advised to do so, and it was not until August 1948 that he did so again. In spite of a negative biopsy the case was considered to be one of carcinoma. Exploratory laryngo-fissure was considered. Again he refused to have any treatment until a tracheostomy became necessary in November 1948. It was only after this that a biopsy was obtained which showed anaplastic carcinoma. Teleradium treatment was unsuccessful and a laryngectomy was done in April 1949. After operation a small fistula developed in the mid-line of the neck. An attempt was made to close it but it became obvious that the fistula was a malignant one. Later secondary deposits in the lung were shown by X-ray examination.
In another case seen with Mr. D. F. A. Neilson no positive biopsy could be obtained until an exploratory operation was performed. Clinically the diagnosis of carcinoma had been made.
In a case which Mr. Lionel Taylor kindly allowed me to see on several occasions, active tuberculous laryngitis and carcinoma of the larynx were present at the same time.
One has seen several cases of tuberculous laryngitis referred for treatment by radiotherapy under the impression that the disease was malignant. Tuberculous laryngitis is much less common than it used to be and its presence is not so readily suspected nowadays. (TABLE IV) The classification adopted is that described by Dr. M. Lederman (1952, 1954) . It will be seen that glottic growths are by far the most common and that the results in these cases are by far the best. In supra-glottic and sub-glottic growths there is much more risk of recurrence. Histology.- Table V shows the histology in the 44 cases that survived the post-operative period. In most cases the slides reported on are those taken just before or after laryngectomy. In a few cases the reports are those obtained before radiotherapy was given. As is to be expected the results of operation in squamous-cell carcinomata are better than those in anaplastic carcinoma or active squamous-cell growths. Occasionally the report of variably differentiated carcinoma was given. One part of the section may show marked differentiation and keratinization and another part relatively little differentiation. In at least 2 cases no positive biopsy could be obtained by direct laryngoscopy before laryngectomy but both proved to be squamous-cell growths when examined after removal of the larynx. I have felt that on occasions there has been too long a wait for a positive biopsy and one should trust to clinical judgment more readily at times. The piece removed for microscopical examination is often very small and the growth may be missed. On one occasion when there was strong clinical suspicion of malignancy no carcinoma was shown in 6 sections.
SiTEs OF PRIMARY GROwTHS
The whole block was then cut through and carcinoma was demonstrated in 10 out of 30 sections.
In one case of proved squamous-cell carcinoma there appeared clinically to be recurrence on the vocal cord and in the sub-glottic region nearly four years after teleradium treatment. Biopsies from both sites showed "in situ carcinoma". I was tempted to do a laryngofissure operation but I did not do so because of the sub-glottic swelling. Examination of the larynx after removal showed only "in situ carcinoma". Of course "carcinoma in situ" (or intra-epithelial carcinoma) may appear in a section when the adjacent area shows infiltrating carcinoma. I think one must be guided by clinical judgment as to what is best for the patient.
In a case previously treated in 1948 for carcinoma of the right pyriform fossa suspicious changes appeared in the right aryepiglottic fold in September 1954. Biopsy revealed "carcinoma in situ". The patient was watched carefully; a change was noticed and two recent biopsies in 1955 showed (1) anaplastic carcinoma and (2) squamous-cell carcinoma and "carcinoma in situ". Laryngo-pharyngectomy was refused. The patient is still under observation and at work as a seaman.
Keratosis or leukoplakia of the larynx.--In only one of the cases was a definite diagnosis of leukoplakia made years before carcinoma developed. A man was seen for several months in 1939 at St. Thomas's Hospital. He had keratosis of the right vocal cord. He then joined the Army and was lost sight of for some years. In 1945 he attended the Westminster Hospital ar-d Professor Ormercd had him under observation for several years. In 1950 the appearance suggested to Professor Ormerod a malignant change. Laryngectomy was refused ard so treatment by 10 grams teleradium was given at the Westminster Hospital. The result was not satisfactory but he refused operation. In 1953 he attended St. Thomas's Hospital again and submitted to laryngectomy. He remains well and is at work.
On another occasion one has followed a case of keratosis which has become malignant after a number of years but the history of the above case is the longest that I have met with personally.
It is remarkable how on going over the cases of laryngectomy there is the complaint of hoarseness or huskiness for many years in quite a number. Uinfortunately no clinical details are available of the exact cause, but the symptom is suggestive of long-standing keratosis.
In one case of well-differentiated squamous-cell carcinoma which had been treated by the Finzi-Harmer method in September 1945 there was in July 1946 ulceration of the left vocal cord which was completely immobile. There appeared to be no doubt clinically of recurrence of disease and no biopsy was taken. After laryngnctomy only ulceration and necrosis were discovered microscopically. Further cutting of the block in September 1955 has failed to reveal any malignant disease. It is possible, of course, that any growth present may not have been taken for microscopical examination.
Another such case is of a patient with proved squamous-cell carcinoma of the whole length of the left vocal cord and anterior end of the right vocal cord treated by teleradium in 1945. Some months later a large mass was seen on the left cord and recurrence was diagnosed. No biopsy was done as the diagnosis of carcinoma did not seem to be in doubt. The microscopical report on the excised larynx failed to show evidence of malignant disease but showed radiation effects with fibrosis and chronic inflammatory-cell infiltration and areas of superficial ulceration.
Cases like these might raise interesting medico-legal points. However, one should as a rule trust to clinical judgment. So often laryngectomy has been delayed for too long because negative biopsies have been obtained or because the appearances in the larynx have been thought to be due to a degree of radiation effect or perichondritis. It is at times very difficult to arrive at the true diagnosis.
Chondrosarcoma V. E. Negus for his help in establishing the diagnosis. She came with a tracheostomy and with a speaking valve she could continue to teach (Fig. 2 ). On two occasions (once by Mr. Negus) the tumour was removed as far as possible by the thyro-fissure route. Teleradium treatment was given because for a long time she refused laryngectomy. Eventually she agreed to this and it was done (Fig. 3 ). She died, however, about nine months later, in August 1952. There was no obvious recurrence in the neck but there were generalized metastases in the lungs, adrenals, pancreas, liver and bones, especially the pelvis. (TABLE VI) Again the number of cases is small and too much must not be deduced from the figures. It would seem, however, that glandular metastasis is less common after radiotherapy than might be expected. In only three cases were palpable glands present at the time of laryng- ectomy. In two of these recurrences occurred after block dissection. In the other case a small gland was noticed in the right side of the neck with a growth in the left side of the larynx. It was decided to remove the gland for microscopical examination after laryngectomy. The gland, however, very rapidly became enlarged and fixed. The growth was an anaplastic carcinoma. In another case which Mr. Lionel Taylor kindly allowed me to see a metastatic gland developed on the opposite side of the neck to the carcinomatous cord. In two other cases where glandular metastases appeared some months after laryngectomy block dissection did not bring about a cure.
It has always been the practice to examine the carotid sheath region for glandular metastases during the laryngectomy operation.
Sometimes glandular metastases yield to radiotherapy. In a case referred by Mr. Lionel Colledge in 1937 there was a large fixed gland 3 5 x 7 cm. in the left side of the neck after kIryngectomy about a year previously. This was treated with the 1 gram radium bomb and the patient remains well to this day. For fifteen years after the operation he earned his living as a foreman in a gas company using an artificial larynx.
Another patient had had his larynx removed by Mr. A. G. Tressider over five years ago.
A few months later he developed enlarged glands in the left jugulo-digastric region; one of them 4x 3 cm. was hard and fixed. He was treated by teleradium (10 grams) and he remains well and at work to-day.
In neither of these cases had there been treatment by radiotherapy before laryngectomy. In looking at these results of recurrence one may think that perhaps there should have been a greater readiness to temove the hyoid bone and the whole pre-glottic space.' It is, of course, sometimes difficult to say whether the recurrence is glandular or in the neck tissues. The figures are given with this in mind. I do not believe in so-called prophylactic block dissection of cervical glands; is the old this operation is very disabling. In my experience the pos,t-o6rtive treatment of recurrences by teleradium and H.V.T. has been very disapp6itiig.. ii applies to small recurrences in the mid-line of the neck, recurrences round the stoma and to those in the neck tissues and glands. The treatment of recurrences with interstitial radium needles or "gold grains" has also been unsatisfactory. The 15 cases that died of disease did so, on the average, just under a year after operation. (TABLE VII) The late Mr. Lionel Colledge always emphasized the likelihood of recurrence in cases It would seem that the figures given here confirm this and possibly the same applies in cases of laryngectomy after the Finzi-Harmer and laryngo-fissure operations (Fig. 5 ); in these, of course, it is likely that a tracheostomy had been carried out. i I., 7Section of Laryngology Effects ofradiotherapy on the tissues.-Professor D. W. Smithers has kindly given me some information about the effects on tissues of teleradium and X-ray therapy.
OPERATIONS BEFORE LARYNGECTOMY
There are considerable differences between an X-ray beam of 150-200 kV and a teleradium beam as used in clinical practice, although the distribution of the two, as measured in a water phantom, may be very similar.
With the teleradium beam the maximum dose is not on the skin surface but is displaced a few millimetres in depth and so the skir reactions for the same maximum dose of radiation are less with radium than with soft X-rays. A more important difference, however, is due to the varying composition of the patient's tissues; far more energy is absorbed in denser tissues of higher atomic number from the X-ray beam than from the radium beam.
With the radium beam, therefore, there is not only less surface skin absorption but also less absorption in bone and cartilage and so, with more energy left in the beam to be absorbed in the tumour, a higher tumour dose results, for less normal tissue damage.
With supervoltage X-ray therapy, above 1,000,000 volts (where the radiation is of more or less the same quality as radium radiation) these differences disappear.
HEALING AFTER LARYNGECTOMY FOLLOWING RADIOTHERAPY (TABLE VIII) Of the 44 cases who survived the post-operative period 29 had previously had teleradium treatment and in 22 of these healing was by primary intention. In one case a pharyngostome Appearance four a small pharyngeal leak developed usually about the fifteenth day after operation. The leaks closed spontaneously in a week or two, but in one case persisted for five weeks. Of the 7 cases operated on after deep X-ray therapy 6 developed leaks within the first week or ten days. The leaks closed spontaneously after about four weeks in 4 cases but in the 2 others large pharyngostomes developed. Mr. R. J. V. Battle, by a series of operations, closed the opening in one case ( Figs. 7 and 8) . One case operated on after H.V.T. has caused me ever since to approach such cases with caution. First seen in June 1946 and considered unsuitable for laryngectomy he was treated by H.V.T. Owing to a breakdown of the apparatus treatment extended over four months and the tumour received just over 8,000 r. All was well till July 1949-three years later-when recurrence of disease, squamous-cell carcinoma, necessitated laryngectomy.
Ten days after operation bilateral pharyngeal fistulk developed. These increased in size and large pharyngostomes developed. There were repeated himorrhages. On one occasion Mr. G. H. Bateman ligatured some large veins. About four months after operation the right common carotid had to be tied because of necrosis of its wall. The following day a left hemiplegia developed and within a month the patient died. At post-mortem there was no macroscopic evidence of growth.
In 8 cases where there had either been no previous treatment or operation by laryngofissure or Finzi-Harmer techniques 5 cases healed without a leak and 3 developed small leaks, which closed without difficulty. None developed a pharyngostome. Whilst a lateral leak is not very serious, a leak in the tracheostome may be a great nuisance to the patient.
Disadvantages and Advantages of Operation after Radiotherapy
There is occasional difficulty in healing but really very few serious troubles in operations after radiotherapy, but the operation is more difficult, the skin has become fibrous and so have the fascial layers. On a few occasions the infra-hyoid muscles have been found to be quite white from fibrosis. In my experience a pharyngeal fistula is no more likely to appear after teleradium than in a case operated on without previous radiotherapy.
The advantages in giving radiotherapy are that some will do well with radiotherapy alone and no laryngectomy will be required even in advanced cases. Dr. M. Lederman (1952, 1954) has given the results of teleradium treatment, showing that this is so. No one can say beforehand whether any case, however early, will be cured by radiotherapy or, for that matter, by operation. With early cases small fields are used in teleradium, but in advanced cases with the use of larger fields some of the gland areas will receive radiation incidentally. Then again malignant cells in the lymphatics or in the lymphatic glands may be destroyed by the radiotherapy. In supra-glottic cases treated by radiotherapy the gland areas are treated. At any rate glandular metastasis in the cases reported here does not seem to be of frequent occurrence. There have been several cases with stridor where tracheostomy has been avoided by the giving of radiotherapy first and I am sure this is of great value. ter aft aft Cases where Laryngectomy was Refused or thought Inadvisable The following cases are mentioned just as examples of what may happen when the operation of laryngectomy is not done, although it would seem to be indicated.
Just over five years ago a patient with severe tabes and marked lingual leukoplakia developed a squamous-ell carcinoma of the right vocal cord and mouth of the ventricle with complete fixation of the cord. He was treated with H.V.T. and remains well. His work in a London theatre as well as the tabes made laryngectomy undesirable in his case. Three and a half years ago laryngectomy was advised in a patient with an ulcerated fixed right vocal cord (squamous-cell carcinoma). Operation was refused. Treatment by H.V.T. was given. The cord remains fixed but there has been no recurrence of disease.
Another patient, a woman, was aged 67 when first seen in January 1945. She refused laryngectomy and lived after teleradium treatment till September 1951. She died of the disease at the age of 73 years.
On two occasions the operationr has been abandoned because disease had invaded the infra-hyoid muscles. One died a few months later. Another after treatment by H.V.T. is well and at work with a tracheostomy nearly a year later. The growth was a moderately differentiated squamous-cell carcinoma. I think there is probably disease present now. These have not been included in the 47 cases. OPERATION It is not intended to go into operative technique in detail but a few points may be mentioned.
Ana?sthesia: General anxsthesia is used. Twenty-four years ago I operated on my first laryngectomy under local anxesthesia. The operation went well and healing was uneventful but I have never repeated the experience.
Under general anasthesia a cuffed intra-tracheal tube is passed through the mouth. When the pharynx is opened the tube is brought out through the pharyngeal opening. When the larynx has been separated it is threaded off the tube (Fig. 9) , the intra-tracheal part of the rIG. Y.-Larynx excised and about to be slipped off intra-tracheal tube. tube and the inflated cuff not being disturbed from the start of the operation until it is ended.
It is sometimes said that this technique encourages recurrence in the trachea or round the tracheostome. I do not believe this. It is most important to keep any blood from reaching the lower part of the trachea and bronchi and I know of no other certain way.
Low blood pressure technique has been used on a few occasions, but I have given it up. On one occasion with hexamethonium bromide the patient was thought to have died; however, he revived and the operation was completed. The patient is well nearly four years later. On another occasion a large empty anterior jugular vein was divided before the vein was recognized, but fortunately the cut ends were seen and ligatured. It might not 9 81 U._ CI 1-always be the case. Bleeding later or possibly air-embolism might result in such a case. Possibly Arfonad is a safer drug to use than hexamethonium bromide.
As a rule the Sorensen Flap is used but sometimes a mid-line incision with upper and lower horizontal incisions is employed, especially if there is the possibility of having to make a pharyngostome at operation or when there is a tracheostomy already present.
There is no doubt that the antibiotics and especially penicillin have brought about improved results. Intramuscular penicillin is administered for at least five days after operation. The wound is powdered with penicillin and sulphathiazole powder. The pharyngeal mucosa is sewn up with two layers of stitches and the inferior constrictor muscles are sutured to make a third layer. Drains are inserted in each side of the neck and removed on the fourth day. In this way any pharyngeal leak tends to have an oblique course. At the end of the operation the trachea is inspected and any blood in it sucked out. The tracheostomy tube used is Moure's modification of Lombard's tube. The conical part of the tube is well covered with gauze to cork the tracheostomy opening (Fig. 10 ). Great care is taken with haemostasis, especially near the tracheostome. The skin sutures approximating the skin and tracheal mucosa always encircle a tracheal ring and this usually ensures a good stoma. The trachea should be bared of the surrounding soft tissues as little as possible so as to preserve a good blood supply.
I have, by the way, seen necrosis of the tracheal rings in one case (not included in the 47 cases) of laryngo-pharyngectomy following teleradium treatment of a post-cricoid carcinoma.
Dressings and plenty of wool are bandaged firmly to ensure the obliteration of dead spaces and splinting of the neck. Sedatives are hardly used and no morphia is given.
The polythene feeding tube is passed through the nose down to about the mid-point of the cesophagus. It is kept in position by a stitch through the columella of the nose. If the tube is not stitched it may be coughed out, "come out", or be pulled out by the patient.
Even so the stitch has been known to cut out. If the tube comes out for any reason before the tenth day a pharyngeal fistula usually results. I have not dared to do without a feeding tube, as is sometimes recommended.
Breathing exercises are given by a physiotherapist before and after operation and the patient is encouraged to get out of bed the day after operation.
Speech.-Of the 29 patients who survived 23 learnt to speak well with the pharyngeal or aesophageal voice. One is a lawyer still in practice. Another is a busy surgeon and yet another has acted as a foreman of a gang of steel erectors. One who can say only an occasional word finds the electric larynx of use, especially in dictating letters-he is a business man. Most of the others are still having lessons and except for two are making progress.
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---I-Disabilities after laryngectomny.-There are occasionally more than the obvious disabilities. Patients hate to catch a cold, which may lead to tracheitis with mucous expectoration and crusting and bleeding. Alevaire sprayed into the trachea seems to relieve this. I asked a surgical colleague whose larynx I removed four and a half years ago to give me -his experiences and this is what he says:
(1) Cough. Every morning on waking and sometimes during the night one is forced to clear the trachea of secretion and after putting on a shirt and collar there is always some irritation for the first few minutes which forces one to cough. This cough may recur frequently during the day, especially after talking. (2) Involuntary sneeze. In some ways the most irritating feature is the sudden involuntary sneeze which takes place from time to time during the day and may occur before one can cover the opening with a gauze swab. I have tried wearing a piece of gauze under the shirt during the day but found this is inclined to get dirty and one cannot clean oneself without replacing it.
(3) Flatulence. Another disability is the excessive abdominal flatulence which causes one to wake up practically every night, once or twice, and is sometimes accompanied by colicky pain until the flatus is dispersed.
(4) Tracheitis. When there is an epidemic of colds and an infection is picked up it causes tracheitis. This sometimes persists for several weeks and the mixture of inspissated mucus and blood which dries up in the trachea is very difficult to dislodge, even with forceps.
One or two other patients have complained bitterly of wind, especially one who has been much bothered by a fistula-in-ano. Another troubled with hxmorrhoids did not learn to speak well till the hemorrhoids had been dealt with by operation.
Because of sepsis during healing the stoma may tend to contract. My colleague Mr. G. H.
Bateman had such a case. Tubes worn to keep the stoma open cause coughing and ulceration and crusting in the trachea with diminution of its lumen. Mr. Bateman designed a tube (Fig. 11 ) with a narrow flange to rest well on the stoma between the two sternal heads of the sternomastoid muscles ( Fig. 12 ) and of such a shape and length as to overcome the difficulty. by teleradium (10 grams) was given (7,620 r in forty-eight days). The cord returned to normal and has remained so. In September 1954 a small swelling was noticed on the posterior third of the right vocal cord. Biopsy proved it to be a squamous-cell carcinoma.
The right cord was removed by laryngo-fissure by Mr. Rainer and healing was quick and satisfactory. When seen recently the patient was very well, with no recurrence. I must thank many colleagues for their help with these cases, particularly Dr Aileen Chester and Dr. James Bourne, my anasthetists; Mr. Michael Harmer, Mr. Shattock, Mr. R. W. Nevin, Mr. Alan Hunt and Mr. Richard Battle who helped with block dissections and plastic operations. I must also thank Dr. Fleming, Dr. Lederman and Professor David Smithers for their generous co-operation and help. And to many past House Surgeons ard Registrars I owe a good deal, particularly Mr. Peter Milling, Mr. Ballantyne, Mr. Peter Huggill, Mr. Kodicek, Mr. Carruthers and Mr. Pearce. For Pathological Assistance I must thank Dr. Whittick, Professor Willis and Dr. Pinniger. I would like especially to thank the Photographic IDepartment of the Royal Marsden Hospital and Mr. Cull for his pictures and tables, and also the Photographic Department of St. Thomas's Hospital. I must not forget the sisters and nurses ard speech therapists on whom a very great d&al always depends in these cases.
Finally I would like to pay a tribute to the memory of Mr. Lionel Colledge, to whom I owe so much.
